2mM CaCl2, 10mM HEPES; diluted to 10% using MilliQ water, pH = 7.6). Males were 126 sacrificed by decapitation and after pithing, their testes were removed. Testes were gently 127 disrupted by homogenization and the sperm homogenate was added to the dish of oocytes.
128
Following fertilization, residual sperm were removed by washing with 10% Ringer's solution.
129
Zygotes were stored in fresh 10% Ringer's solution at room temperature (RT). All fertilized 130 oocytes were left overnight at RT to develop and any unfertilized eggs were removed to prevent To assess the neurotrophic effects of retinoic acid in enhancing neurite outgrowth, either 150 atRA or 9-cisRA was added to the culture dishes to produce a final bath concentration of 10 -7 M.
151
Ethanol was added to other dishes as the vehicle control (0.001% final bath concentration). a Femtojet injection system (Eppendorf), consistent with our previous studies using invertebrate 169 growth cones (Dmetrichuk et al. 2006 (Dmetrichuk et al. , 2008 Farrar et al. 2009; Carter et al. 2015 
The chemoattractive effect of atRA on Xenopus neurons is blocked by an RARβ antagonist

219
The data shown above demonstrate retinoic acid's ability to exert neurotrophic effects on
220
Xenopus neurons by enhancing neurite outgrowth. Our next aim was to determine whether Overall, these data provide evidence for atRA-induced growth cone turning in cultured
248
Xenopus neurons and suggest that RARβ might play a role in the atRA-induced chemoattraction.
250
Immunostaining revealed cytoplasmic localization of RARβ in embryonic spinal cord neurons.
251
We have previously shown in molluscan neurons, that retinoic acid-induced growth cone 252 turning is independent of transcription (Farrar et al. 2009 ) and that retinoid receptors are 253 localized in neurites and growth cones (Carter et al. 2010 (Carter et al. , 2015 developmental defects in this species (Yu et al. 2011) . Having now shown that 9-cisRA can also 276 induce neurite outgrowth from Xenopus neurons (Fig 1C) , our next aim was thus to determine 277 whether 9-cisRA could also induce growth cone turning. 9-cisRA was applied in a similar response to 9-cisRA alone, or in the presence of HX531 are also shown in Fig. 4 Aiii-Biii.
287
Overall, the mean positive turning angle induced by 9-cisRA was significantly larger than that suggest that 9-cisRA may exert similar chemoattractant effects on vertebrate growth cones as 294 atRA, and that the 9-cisRA-mediated turning may be mediated (at least in part) by an RXR.
295
A summary of all growth cone repsonses of cultured Xenopus neurons to both atRA and 296 9-cisRA in the presence or absence of receptor antagonists, is shown in Figure 5 . 154x97mm (300 x 300 DPI)
